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    NEUROLOGICAL STUDY OF 
 SECOND LANGUAGE ACQUISITION 
AND ITS PEDAGOGICAL APPLICATION
                      Rieko MATSUOKA 
 In this papaer, I would like to overview the system and mechanism 
of second language learning/acquisition and to propose the optimal 
pedagogy to encourage learners to internalize their second language 
in their latent system, by considering the theories and practices 
gained in the literature on second language acquisition and related 
studies. 
 First, the neurological application to second language acquisition is 
examined mainly based on the papers by Herbert W. Seliger, Fred 
Genesee and Thomas Scovel, which were presented at the TESOL 
Research Committee's Fourth State of the Art Symposium, TESOL/ 
Detroit, 1981. 
 Secondly, related to the first subject, acquisition and learning 
distinction is clarified based on the Monitor theory by Stephen D. 
Krashen. 
 Thirdly, age--related issues towards second language acquisition 
are discussed, overlapping the previous two subjects. 
 Lastly, based on the system and mechanism of second language 
learning/acquisition, the optimal pedagogy conceivable as an instruc-
tion is suggested, based on the literature and the writer's personal 
experience.
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THE NEUROLOGICAL APPLICATION TO SECOND LAN-
GUAGE ACQUISITION
 According to Noam Chomsky (1957), we human beings are 
equipped with  `Language Acquisition Device'. This enables us to 
acquire the language without Habitual Formation developed by 
Behaviorist, just by being exposed to the natural language environ-
ments. This theory of Nativism, which was not applied in second 
language acquisition explicitly, brought about various studies in 
linguistics as well as psychology. The Universal Grammar proposed 
by him later (1966) is thought to be an innate system of language 
acquisition or Language Acquisition Device. This imaginary device in 
the brain might also function for the second language acquisition as 
well as the first language acquisition. 
 On the other hand, Lenneberg hypothesized that the human latent 
language structure might stop being activated at the time of lateral-
ization of the human brain. This may take place at puberty based on 
the biological facts. He developed this hypothesis from the 'Critical 
Period Hypothesis' applied into language acquisition by Penfield and 
Roberts. His hypothesis is also concerned with the first language 
acquisition ; therefore, the validity toward the second language 
acquisition has not been proved. 
 It has been generally believed that the left hemisphere (LH) is 
responsible for the language acquisition ; however, many findings 
show the involvement of the right hemisphere in the language activ-
ities. According to Herbert Seliger (1982), all normal human beings 
have two functioning hemispheres and so language acquisition cannot 
be totally relegated to only part of the brain or one hemisphere. 
Caramazza (1980) postulated the existence of compensatory mecha-
nisms invoked in the case of damage to primary processing compo-
nents. Now whether the loss of plasticity with maturation (lateraliza-
tion) constitutes a condition for the activation of compensatory
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mechanism in the right hemisphere remains a question for empirical 
research. Regarding the Chomsky-Piaget debate on whether there 
are language-specific cognitive functions or whether language 
related cognitive functions are part of the general set of intellectual 
processes. Selinger(1980) suggested that language acquisition strat-
egies are part of a set of general human learning strategies and 
therefore most likely biologically determined and universal. Though 
the well-known Broca & Wernicke's areas in the brain that were 
proved biologically to be for language acquisition are in the left 
hemisphere, the capabilities of decoding, matching, or recognition 
and of processing visual spatial material and formulaic expressions 
which probably take place in the right hemisphere could conceivably 
play an important role in second language acquisition. The right 
hemisphere (RH) may perform simple identity and matching func-
tions and make same/different decisions about chunks of unanalyzed 
usage data (the RH's primitive hypotheses) ; the tasks required by 
pattern practice, minimal pair drill, and similar classroom practice 
unwittingly utilize RH abilities in the adult learner. (Selinger 1982) 
Related to the RH's primitive hypotheses, Jaffe (1976) states that both 
the LH and the RH are engaged simultaneously in face-to-face 
conversation situations, playing a different and complementary role. 
Though both hypotheses originated from the first language acqusi-
tion, it is safe to apply them to the second language acquisition. 
 The variables examining the extent of right hemisphere involve-
ment in second language (SL) processing are age, stage and manner 
of SL learning. First, age is expected to have implications for the 
neurophysiological basis of second language processing because of 
related changes in cognitive and neurological maturity. The hypothe-
sis related to age is that there is greater RH involvement in SL 
processing the later the SL is acquired relative to the first. In terms 
of the stage of second language acquisition, the performance of 
beginning SL learners has led to the hypothesis that RH involvement
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in SL processing will be more evident in the initial, nonproficient 
stages than in the final, advanced stages of SL acquisition. This 
hypothesis is also affirmed by the fact that the beginners rely on 
 formulaic expressions, contents words, prosodic features and prag-
matic information rather than logical contructions, function words, 
phonetic features and syntactic information. Some studies found 
evidence of greater RH involvement in SL processing among fully 
proficient bilinguals, opposed to the stage hypothesis. (Genesee 1978 
and Lambert 1979) Lastly the manner hypothesis is that the RH 
seems to be more involved in language processing when acquired 
informally. Based on the distinction between language learning and 
language acquisition proposed by Krashen (1977), the language 
processing strategies implicated by language learning seem to corre-
spond to the formal cognitive orientations associated with the lan-
guage user who manifests stable LH dominance of the language 
processing ; on the other hand, the language processing strategies 
implicated by language acquisition seem to correspond to the 
cognitive orientations of the language user who still manifests some 
degree of RH involvement in language function. (Genesee 1982) 
 The RH's primitive hypothesis, the face-to-face hypothesis, the 
age hypothesis, the stage hypothesis and the manner hypothesis are 
all speculated based on the neuolinguistic research ; however, there 
are few neurolinguistic studies which have investigated people in the 
process of acquiring a second language using longitudinal measures, 
according to Thomas Scovel (1982). Therefore, some caution must be 
given to apply these hypotheses to SL processing. He also warned 
that we must be very careful when attempting to link global claims 
about hemispheric lateralization to global measures of human behav-
iors because it is not sufficient to look for easy correlations between 
certain types of stimuli and neuropsychological measures of LH or 
RH lateralization. (Scovel 1982) His third concern is related to the 
fact that most research has concentrated on bilateral differences and
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not on the up/down and front/back directions. The final problem 
proposed by him is the pedagogical irrelevance of direct applications 
of neuropsychological research which emphasizes the ultimate futil-
ity of any attempts to seek a neurolinguistic reality to justify certain 
classroom techniques and behaviors, as shown in the example that 
ESL (English as a second language) students studying with a strict, 
audiolingual method only employ the temporal lobes of their left 
hemispheres, but students who use an eclectic, cognitive code method 
use all four lobes of both hemispheres. (Scovel 1982) 
 Regarding the specific cognitive style of adult SL learners related 
to the cerebral hemispheres, Linda Galloway outlines as follows ; (1) 
The right hemisphere does not appear to be more involved in the L2 
(second language) than the L1 (first language) in the early stages of 
second language performance, neither during informal, naturalistic 
acquisition nor in classroom L2 learning. (2) The right hemisphere 
may be more involved during the early stages of learning to read a 
different orthographic system of the L2. (3) The L2 may appear more 
left lateralized than the L1 in readers of an L2 and/or classroom L2 
performers without communicative experience in the L2. (4) The 
separate languages of the advanced L2 speaker do not appear to be 
differentially lateralized with respect to each other. (5) Language in 
advanced L2 performers in an L2 environment may be more bilateral-
ly representative than language in the monolingual. (Galloway 1981)
LEARNING/ACQUISITION HYPOTHESIS
 Krashen (1977) has proposed a distinction between language learn-
ing and language acquisition, which may correspond in some ways to 
cognitive development. According to Krashen, language learning is 
characterized by contexts in which there is an emphasis on the 
structure of Ianguage. Such an approach to learning is thought to 
engender in the learner an awareness of language as an abstract,
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rule-governed system. On the other hand, language acquisition is 
characterized by natural or naturalistic contexts in which real, 
meaningful communication take place. Learning in such contexts is 
thought to be a relatively unconscious internalization of linguistic 
rules through a process of creative construction. 
 The language processing strategies implicated by language learn-
ing seem to correspond in some ways to the formal cognitive orienta-
tions associated with the language user who manifests stable LH 
dominance for language processing. And the language processing 
strategies implicated by language acquisition seem to correspond to 
the cognitive orientations of the language user who manifests some 
degree of RH involvement in language functions. (Seliger 1982) 
 Related to the previous two speculations, the manners of learning 
in terms of the formality/informality of the instructional method to 
which the learner may be exposed seem to influence the language 
processing strategies by the learner-learning vs.  acquisition  ; how-
ever, they do not seem to determine the learner's strategies or the 
learner's strategies do not correspond to the manners of instruction. 
More specifically, the informal instruction or natural exposure to the 
target language may encourage language acquisition ; on the other 
hand, the formal instruction may encourage language learning. 
 Language acquisition is a subconscious process similar to the way 
children develop ability in their first language ; therefore, language 
acquirers are only aware of the fact that they are using the language 
for communication because the result of language acquisition, or 
acquired competence, is subconscious. 
 Language learning refers to the conscious knowledge of a second 
language or formal knowledge of a language. According to Krashen, 
the learned language is available by means of monitoring. He also 
hypothesizes that the potential for extensive Monitor use should 
emerge with formal operations by Piagetian term at around puberty.
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 AGE-RELATED ISSUES
 THE SENSITIVE PERIOD FOR THE ACQUISITION OF SYN-
 TAX IN A SECOND LANGUAGE 
 Mark Patkowski (1980) administered the research testing the 
hypothesis that learners whose exposure to a second language begins 
before the age of 15 years achieve a higher syntactic proficiency in 
the second language than adult learners. 
 The notion of a sensitive period for the acquisition of a second 
language derives from Lenneberg's hypothesis (1967) concerning the 
existence of a critical period for the acquisition of a first language 
extending from about two years of age to the close of puberty 
(Lenneberg proposed 14 years as the critical turning point). The term 
"critical peri
od" refers to the notion that the age limitation is abso-
lute in the case of first language acquisition. The term "sensitive 
period" refers that it would theoretically not be possible to acquire a 
second language to the extent of attaining native-like proficiency 
after the sensitive period, though it is possible to acquire a second 
language. 
 Lenneberg, who developed the critical period hypothesis for the 
first language acquisition, supporting Penfield and Roberts before 
him, presented three important arguments implicating puberty as the 
close of the critical period for the first language acquisition. First, 
various maturational growth curves plateau during the early teens in 
neurological studies. Secondly, findings in aphasia seem to show that 
the chances for recovery of lost language functions are very different 
for children and adults. The third argument is related to the language 
development of Down's Syndrome children which appears to follow a 
normal but slowed-down course until it is "frozen" at puberty . His 
critical period hypothesis based on these three arguments concerning 
first language acquisition extended to the issue of second language 
acquisition in his literature. He points out that most individuals of
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average intelligence are able to learn a second language after the 
beginning of their second decade, although the incidence of "language 
learning blocks" rapidly increases after puberty. Still, because the 
cerebral organization for language learning has taken place during 
childhood in the case of second language acquisition and natural 
languages tend to resemble one another in many fundamental aspec-
cts, the matrix for language skills is present. Therefore, a person can 
learn to communicate in a foreign language much later after puberty. 
(Lenneberg 1967) 
 Based on Lenneberg's critical period hypothesis, Patkowski inves-
tigated the existence of a sensitive period for the acquisition of 
syntax in a second language by testing sixty-seven immigrants to the 
U.S.A. His hypothesis was that full, native-like acquisition of syntax 
in a nonnative language can be achieved only if learning begins  before 
the age of fifteen years. Adult second language acquisition, on the 
other hand, would be not expected to result in total native fluency. 
The results of his study on the sensitive period supports innate 
mechanisms. A strict behavioral approach, that would lead to the 
prediction that all other thing being equal, a longer period of expo-
sure would result in superior linguistic performance, does not occur 
clearly in his study. The strength of an age factor may dispute a 
"social learning" approach (Gardner 1976) or an "optimal distance" 
approach (Brown 1980) that sociocultural factors affect the 
attitudinal and motivational factors which determine success or 
failure, irrespective of age factors though they are obviously impor-
tant variables for SLA. Patkowski holds that sociocultural factors 
operate within the constraints of a genetically based sentive period. 
He concludes that his study uncovered the evidence for a "rationalist 
position" (Chomsky 1979) holding that the mind possesses a genetical-
ly determined language acquisition system which functions during a 
critical period (Lenneberg 1967) or a sensitive period. His position can 
explain why the capacity to master a second language appears to
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greatly subside upon the onset of formal operation or the highest 
level of cognitive development at about puberty . (Patkowski 1980) 
  As an example of the other area of linguistic features than syntax 
holding a position of the sensitive period hypothesis , Oyama (1976) 
and Seliger (1975), who investigated the relation of age of acquisition 
with the attainment of native-like pronunciation , have adduced 
evidence for the notion of a sensitive period for the acquisition of a 
second phonological system. The results in both cases showed that 
the age of acquisition is a strong predictor of accent , while various 
motivational and practice factors including length of stay in the 
United States have little effect. Scovel (1977) claims that an age 
limitation can only be applied to accent because it has a neuromus-
cular reality which is lacking in the case of syntax and vocabulary , 
referring to this as the "Conrad Phenomenon", in honor of the Polish-
born nevelist who became one of the greatest literary figures of the 
English language despite being practically unintelligible in his spoken 
production. Scovel concluded that perception of foreign accents is an 
integral part of native linguistic competence and that this ability is 
acquired during a critical period terminating around the age of ten , 
while he found confirmation for the notion that there is no age 
limitation on vocabulary and syntax acquisition from the fact that 
the judges were unable to distinguish the nonnative on the basis of 
their composition in his study. However, taken into consideration 
avoidance behavior that adult learners are adept to take , it could be 
held that results of the Scovel study demonstrate that accent is more 
easily perceived and judged than syntax, but not that native-like 
syntactic proficiency is attainable by adults in a second language . 
(Patkoswki 1980)
KRASHEN'S VIEWPOINT OF "AGE"
In his acquisition theory, Krashen (1987) concluded the three gener-
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alizations : 
(1) Adults proceed through the early stages of second language 
 development faster than children do where time and exposure are 
 held constant. 
(2) Older children acquire faster than younger children, time and 
 exposure held constant. 
(3) Acquirers who begin natural exposure to second languages 
 during childhood generally achieve higher second language profi-
 ciency than those beginning as adults. 
 According to Krashen, it is not simply the case that "younger is 
better" ; children are superior to adults only in the long run. Regard-
ing the older acquirer's rate superiority, despite greater speed for 
younger to receive simpler input, the older acquirers (adolescents) are 
better able to regulate both the quantity and quality of their input. 
More specifically, they are better at encouraging speech and at 
getting the native speaker to modify it for greater comprehensibility. 
Because of more conversational competence, it is likely that older 
acquirers get more comprehended input, and this may be a key factor 
in their faster initial progress,. (Krashen 1987) In his earlier paper, he 
hypothesized that significant Monitor use is only possible after the 
acquirer has undergone formal operations, a stage in cognitive devel-
opment that generally occurs at about puberty (Inhelder and Piaget, 
1958). Therefore, older acquirers are able to acquire faster because 
the availability of the conscious grammar the Monitor, allows adults 
to produce formally acceptable utterances using first language rules 
repaired by the Monitor. Both explanations for the older acquirer's 
rate superiority are rooted in comprehensible input as the causative 
variable ; therefore, the age is not the direct causative variable. 
(Krashen 1987) 
 The child's superiority in ultimate attainment has been hypothes-
ized since the affective filter for affective variables get stronger at 
about puberty, related to formal operations. Several advantages by
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this hypothesis are as follows : (1) Child-adult differences in attain-
ment are not due to any change in the "language acquisition device" 
(LAD) but due to the filter, a factor that is external to the LAD. (2) 
The adults with the ability to obtain a great deal of comprehensible 
input with a low affective filter may achieve extremely high levels of 
competence in a second language and be taken for native .
 Concerning the age, it is interesting to see the Snow and Hoef-
nagel-Hohle study showing the general order from proficient to poor 
on most tests for learning Dutch for second language : (1) 12- to 15-
year-olds, (2) either adults or 8- to 10-year-olds, (3) 6- to 7-year-olds, 
(4) 3- to 5-year-- olds. It was noted that the adults fell increasingly 
behind despite their initial rapid acquisition because their subsequent 
improvement was very slow. The teenagers achieved almost native 
performance very rapidly. (Snow and Hoefnagel-Hohle 1978) The 
fact that the second language learning starts around at puberty or 
early teens in many countries, includuing my country Japan , is 
consistent with this result. It also seems to explain the seeming-gap 
between sensitive period hypothesis and Krashen's view of age 
because 15 year- olds, the marking period for the sensitive period falls 
on the most proficient learners in Snow and Hoefinage-Hohle study 
and the generalizations (1) and (2) proposed by Krashen are almost 
the same as Snow and Hoefinage-Hohle study. Krashen's generaliza-
tion (3) can be thought to be consistent to sensitive period hypothesis . 
Krashen's input hypothesis and affective filter hypothesis are not 
related to age ; however they explain why the learners cannot 
achieve a native--like proficiency after puberty, allowing the possibil-
ity for the adult learners to attain it with some elaboration-low 
affective filter and comprehensiable input.
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EXPLORATION OF THE OPTIMAL PEDAGOGY
 At the advent of Chomsky's nativism (Chomsky 1959), audiolin-
gualism developed by behaviorism was challenged by cognitive-code 
by Carrol (1966). According to Dick Allwright (1983), however, the 
major experiments conducted in the sixties to decide which method 
was to be advocated proved inconclusive. Consequently, the notion of 
global methodological prescriptions was lost ; in other words, it was 
turned out to make no sense to imagine that any one method would 
prove in some absolute way superior to its competitors and could 
therefore be prescribed. The retreat from prescription to description 
and from technique to process brought about the classroom interac-
tion process that promises insights of eventual value to language 
pedagogy. (Allwight 1983) Classroom-centered research represented 
by the classroom interaction process can be done by observation, 
introspection, or some combination of these two. 
 According to Krashen (1977), language acquisition initiates our 
utterances in a second language and is responsible for our fluency ; 
on the other hand, learning has only one function as a Monitor. As 
mentioned earlier, formal instruction may encourage only language 
learning and informal instruction and natural exposure are more 
likely to produce language acquisition. If learning does not turn into 
acquisition as Krashen points out (1977), then does second language 
instruction promote second language acquisition? 
 Michael Long (1983) examined the twelve studies on relationships 
between instruction, exposure and second language acquisition, find-
ing considerable evidence to indicate that second language instruc-
tion does make a difference or promote second language acquisition. 
The effect for instruction holds for children as well as adults, for 
intermediate and advanced students, not just beginners and in acquisi-
tion-rich as well as acquisition-poor environments. The effect for 
instruction is sometimes even stronger than that for exposure. These
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findings in Long's paper are obviously contradictory to Krashen's 
hypothesis. However, in the case that the classroom will serve as a 
source of comprehensible input for acquisition containing "i +1" with 
factors for low affective filter, the instruction can be interpreted for 
language acquisition even by Monitor hypothesis. As Long suggests , 
learning could be turned into acquistion. The possible process of 
acquisition may depend on the interaction of the instruction with the 
learner's innate ability for language. 
 Searching how man's innate ability to acquire natural languages 
would react to different learning conditions, Sascha Felix observed 
German high school students learning English as a seond language 
under classroom conditions for a period of eight months. (1982) It was 
found that the students' utterances showed many structual features 
known to characterize the first language and naturalistic second 
language acquisition. Therefore, formal instruction cannot eliminate 
or suppress those processes which constitute man's natural ability to 
acquire languages. It may be concluded that the way people learn a 
second language does not totally depend on the conditions under 
which they are exposed to the second language data, contrary to 
Krashen's theory. In other words, learners are not equipped with 
separate mechanisms to cope with different learning situations ; 
rather there seems to be a universal and common set of principles 
which are flexible enough to be adaptable to the large number of 
conditions language learning may take place under. (Felix 1981) 
 Exploring the optimal pedagogy, it seems inevitable to take vari-
ous factors and facts into considerations such as age, manners, 
personality, neurological and/or psychological facts and not to con-
centrate on some specific methodology but to apply an appropriate 
method based on a careful observation and introspection. 
 Regarding the origin of interlanguage, Coder suggests that the 
learners go back to the rudimentary stage of the development of their 
first language and utilize the basic grammar that they used to use
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(1981) ; on the other hand, Ellis disputes him by claiming the learners 
start to use a few words instead of using any system of grammar 
(1982). Here in the issue of starting point of developing interlanguage, 
the different viewpoints may uncover the different process of the 
second language acquisition. If the learners can start learning the 
second language before puberty or before the formal stage and can be 
exposed to natural language without formal instruction, their inter-
language starts as Ellis states. In that case, the instruction should be 
informal and natural. The linguistic materials should be formulaic 
not analytic. The Audiolingual method might be effective, a sort of 
habitual formation might be processed in the learner's mind and 
eventually the learned materials will be internalized in the learner's 
latent linguistic structure by Lenneberg's term or the language 
acquisition device by Chomsky's term. When the learners can success-
fully internalize some piece of the language materials, they can 
create the language as their own. They do not have to subsume the 
new materials in their existing latent system consciously. Each 
syllabus should consist of their repetitive drills and creative activ-
ities. Even without any instruction, they may have the same or 
similar process to it. In the case that they are unable to be exposed 
to natural language, only appropriate instruction or stimula may 
enable the learners to start their interlanguage as Ellis states. Other-
wise any second language learning would not happen as a matter of 
course. If the learners start learning the second language around 
puberty, the best time for acquisition based on some studies, and if 
they attain the formal stage (Some people cannot attain this ultimate 
cognitive stage at all.), their interlanguage may start as Coder points 
out. In terms of pedagogy, both the cognitive code method and the 
audiolingual method should be applied by observing them, their 
language and their developmental style. It is surmised that they can 
utilize both latent language structure and latent psychological struc-
ture by Lenneberg's term. Depending on the information or the
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language materials, they can internalize it in their appropriate latent 
system sometime consciously and sometimes subconsciously. The 
language materials can be formulaic and analytic and both hemi-
spheres may be activated as long as an appropriate amount and kind 
of language materials or comprehensible input by Krashen's term can 
be taken. After making sure they internalize some specific materials, 
they are supposed to get an opportunity to utilize it by creating the 
target language. By repeating this process, enough materials will be 
internalized in the learner's latent structures to acquire the second 
language. In the case of the learners without the ultimate cognitive 
ability around puberty, the cognitive code method might be avoided 
when possible. Instead more holistic language materials or gesutalt 
should be encouraged for input for the purpose of stimulating the 
right hemisphere. With the lowest affective filter and comprehensible 
input with much exposure to natural language environment, these 
learners will be able to acquire a second language. Learners after 
puberty who have ultimate cognitive ability are capable of utilizing 
their latent psychological structure though it has become hard for 
them to reactivate their latent language structure if it is possible. The 
cognitive code method may be effective for these learners. Based on 
an appropriate amount of natural comprehansible input given even 
through audiolingual methodology, they are supposed to organize 
and/or analyze the intake through deductive direction. Then they can 
construct their interlanguage continuum that will hopefully develop 
into their target language. The learners after puberty, without the 
ultimate cognitive ability, will be better at learning the second lan-
guage through repetitive drills with a simple rule explained. For-
mulaic input may enable them to attain a native-like proficiency by 
means of memorization. It is speculated that learning should proceed 
acquisition except for very young learners. As mentioned earlier, 
learning cannot become acquisition, according to Krashen's Monitor 
hypothesis ; however, I believe learning occurs before acquisition in
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many cases based on my own experience. After learned materials are 
repeatedly activated or utilized for creation or construction of a 
second language, they may eventually be acquired and stored in the 
learner's latent structure as their repertoire. An optimal pedagogy 
conceivable should originate the learner's need in many respects, 
judging from what the instructor can observe and introspect. Even 
age limitation or negative personality towards language acquisition 
could be conquered if an optimal instruction should be available.
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